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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a write-once 
optical recording medium having extremely high resolving 
and recording ability which can form a recording mark 
being smaller than the optical spot size stipulated by the 
wavelength of a light source and the NA of a focal length 
lens, and reproduce the row of the recording mark with 
its high resolving ability. 

SOLUTION: This optical recording medium has a write- 
once recording layer (2) which irreversibly changes when 
it receives once the radiation of a light of recording- 
level strength. In addition, the optical recording medium 
has an extremely high resolving-and-recording film (3) 
which irreversibly changes, when it receives once the 
radiation of the light of recording-level strength, and 
forms at the center of the optical spot an optical 
aperture being smaller than the spot size. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]It is an optical recording medium possessing an added-a postscript type recording layer 
which causes an irreversible change by irradiating with light of intensity of a recording level once, 
An optical recording medium possessing super resolution record film which causes an irreversible 
change by irradiating with light of intensity of a recording level once, and forms an optical 
opening smaller than spot size in a light spot center section. 

[Claim 2]The optical recording medium possessing a super-resolution-reproducing film which 
forms an optical opening smaller than spot size in a light spot center section by irradiating with 
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light of intensity of a regeneration level according to claim 1 . 

[Claim 3]The optical recording medium according to claim 2, wherein said super-resolution- 
reproducing film is provided in the incidence side of an optical beam to said recording layer and 
said super resolution record film is formed in an opposite hand the incidence side of an optical 
beam to said recording layer. 

[Claim 4]The optical recording medium according to claim 3, wherein a reflection film is provided 
in an opposite hand said recording layer side to said super resolution record film. 
[Claim 5]The optical recording medium according to any one of claims 1 to 4, wherein said super 
resolution record film consists of a photochromic material or thermochromic material. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the writing type optical recording medium 

possessing super resolution record film. 

[0002] 

[Description of the Prior ArtjOptical disk memory which performs reproduction of information, or 
record and reproduction by the exposure of an optical beam is put in practical use by various 
files, such as a sound, a picture, and computer data, as memory storage which has large scale 
nature, rapid access nature, and medium portability. 
The development continues to be expected. 

As densification art of an optical disc, the short wavelength formation of the gas laser for original 
recording cutting, the short wavelength formation of the semiconductor laser which is a light 
source of operation, high-numerical-aperture-izing of an object lens, and sheet metaHzation of 
the optical disc are considered. In a recordable optical disc, there are various approaches, such 
as mark length record and land group record. 

[0003]The super-resolution-reproducing art using a medium film is proposed as art in which the 
effect of the densification of an optical disc is large, although super-resolution-reproducing art 
was proposed as art peculiar to a magneto-optical disc at the beginning, the trial with which a 
ROM disk also provides and carries out super resolution reproducing of the super resolution film 
from which the transmissivity of light changes with the exposures of a reproduction beam to the 
reproduction beam exposure side to a recording layer is reported after that. Thus, super- 
resplution-reproducing art is understood that it can apply to all the optical discs, such as a 
magneto-optical disc, CD-ROM, CD-R, WORM, and a phase change type optical recording 
medium. When applying super-resolution-reproducing art, the repetition tolerance of material 
must be an infinite time ideally, but since the light intensity of a regeneration level is not so 
large, search of the material with which it is satisfied of repetition tolerance is not so difficult. 
[0004]For example, the super resolution record art which makes a recording mark smaller than 
the diffraction limit of a recording beam is proposed by JP,1 1-2731 48,A. When applying super 
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resolution record art to RAM, the repetition tolerance of the number of times of rewriting of 
recording layer material needs to be guaranteed at least to super resolution record film material. 
However, search of the material with which the light intensity of a recording level is fully 
satisfied of repetition tolerance since it is large a figure single [ about ] compared with the light 
intensity of a regeneration level is very difficult. 

[0005]By the way, the demand of CD-Rs which can be written in only once is quickly expanded 
also in an optical disc in recent years. When applying super resolution record art to a such added 
type [ of a postscript ] type optical recording medium, as for super resolution record film 
material, the characteristic at the time of 1-time record should just be guaranteed. For this 
reason, the material which was not able to be conventionally used with the super resolution 
record art for RAM is also considered that it can use effectively the super resolution record art 
for writing type optical recording media. 
[0006] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the added- 
a postscript type optical recording medium which can form a recording mark smaller than the 
light spot size specified by the wavelength of a light source, and NA of a focus lens, and can 
reproduce this recording mark sequence by a high resolution and in which super resolution 
record is possible. 
[0007] 

[Means for Solving the ProbIem]An optical recording medium of this invention is an optical 
recording medium possessing an added-a postscript type recording layer which causes an 
irreversible change by irradiating with light of intensity of a recording level once, Super resolution 
record film which causes an irreversible change and forms an optical opening smaller than spot 
size in a light spot center section was provided by irradiating with light of intensity of a recording 
level once. 

[0008]ln addition to super resolution record film, an optical recording medium of this invention 
may possess a super-resolution-reproducing film which forms an optical opening smaller than 
spot size in a light spot center section by irradiating with light of intensity of a regeneration 
level. 

[0009]In this invention, although arrangement in particular of a recording layer, super resolution 
record film, and a super-resolution-reproducing film is not limited, it is preferred to provide a 
super-resolution-reproducing film in the incidence side of an optical beam, for example to a 
recording layer, and to form super resolution record film in an opposite hand the incidence side 
of an optical beam to a recording layer. It is preferred to provide a reflection film in an opposite 
hand the recording layer side to super resolution record film in this case. 

[0010]In this invention, a photochromic material or thermochromic material is used as a material 

of super resolution record film. 

[0011] 

[Embodiment of the Invention]Hereafter, this invention is explained more to details. It is a 
sectional view showing the basic structure of the optical recording medium concerning this 
invention in drawing 1 . In the optical recording medium of drawing 1 , the recording layer 2, the 
super resolution record film 3, and the reflection film 4 are formed one by one on the transparent 
substrate 1. A dielectric film may be inserted in order to adjust an optical property between each 
class. 

[001 2] As a material of a transparent substrate, polycarbonate resin, an acrylic resin, an epoxy 
resin, polyolefin resin, glass, etc. can be used. 

[0013]Typically as a material of a recording layer, cyanine dye, phthalocyanine system coloring 
matter, an azo metal complex, etc. which are used for the conventional writing type optical 
recording medium can be used. An added-a postscript type recording method has a shape 
change type and a non-shape change type. Shape change types include a perforated type, a 
bubble formation type, a substrate deformation type, a muslin eye type, etc. Non-shape change 
types include a phase change type, a counter diffusion type, an absorption band change type, 
etc. Any of these recording methods are employable as this invention. These recording methods 
and recording materials are indicated to KYORITSU SHUPPAN, edited by Society of Polymer 



i 



jp-A-2002-1 09786 



4/11 ^-V i 



Science,Japan, optical functional material, p.438 and 449-460 or Corona Publishing, and 
Motoyasu Terao collaboration, the foundation of optical memory, and p.22-44, for example. As a 
phase change type material, TeO x , Te-O-Pd, etc. are mentioned among the above. As a counter 

diffusion type material, the bilayer film of Sb 2 Se 3 and Bi 2 Te 3 , the bilayer film of GeSbTe and 

BiTe, etc. are mentioned. A disk configuration is made for example, into substrate / ZnS- 
Si0 2 /GeSbTe/BiTe/ZnS-Si0 2 when using the bilayer film of GeSbTe and BiTe. However, a 

reflection film may be provided also with a counter diffusion type structure. In this case, it 
adjusts so that interference may produce the thickness of the bilayer of GeSbTe and BiTe, and 
reflectance is reduced, a bilayer is diffused by laser heating, interference structure is broken, 
and a reflectance change is produced. At this time, reflectance changes from a low state to a 
high state. 

[0014]As a material of a reflection film, Ag, aluminum, or those alloys other than Au, etc. can be 
used arbitrarily. 

[0015]As a material of super resolution record film (super resolution film for record), the 
photochromic material which starts photochromism, for example can be used. Photochromism is 
a phenomenon which generates reversibly two isomers which rearrange a chemical bond without 
single chemical species changing a molecular weight by operation of light, and from which an 
absorption spectrum differs by it. Generally, when changing between two isomers reversibly, the 
optical exposure of different wavelength is needed. That is, the wavelength lambda 1 needs 
optical to be glared for an integrated state to change from the isomer A to the isomer B, and the 
optical exposure of the wavelength lambda 2 is needed for an integrated state changing from the 
isomer B to the isomer A. Change of the absorption spectrum by the photochromic reaction of 
diaryl ethene is shown in drawing 2 as an example of a photochromic material. In diaryl ethene, 
an absorption spectrum changes with the exposures of light with a wavelength of 488 nm from a 
solid line to a dashed line, and an absorption spectrum changes with the exposures of light with a 
wavelength of 633 nm from a dashed line to a solid line. 

[0016]When a super resolution record film material applicable to this invention irradiates with the 
light of recording level intensity once, it is necessary to cause an irreversible change. Here, even 
if an irreversible change irradiates with the light of the intensity of a recording level and the light 
of an identical wavelength which were irradiated again, if the conditions of not causing change 
any longer are fulfilled, it comes out enough and means a certain thing. For example, since the 
change does not influence reproduction of the signal recorded on the writing type optical 
recording medium even if it causes a reversible change as a result of having irradiated with the 
light of other wavelength, such change is permitted. As shown in drawing 2 , when irradiating 
diaryl ethene with the light of recording level intensity with a wavelength of 633 nm and changing 
an absorption spectrum from a dashed line to a solid line, even if it irradiates with light with a 
wavelength of 633 nm, an absorption spectrum does not return to the absorption spectrum of a 
dashed line again. That is, in the optical exposure of a single wavelength with a wavelength of 
633 nm, since diaryl ethene becomes that it is not reversible and irreversible, it can apply two 
states to super resolution record film. 

[0017]As a photochromic material, a spirobenzopyran system molecule, a fulgide system 
molecule, a cyclophane system molecule, a diaryl ethene system molecule, etc. are mentioned, 
for example. High molecular compounds, such as PMMA, may be made to distribute these 
molecules, and a stabilizing agent may be added. The photochromic material is indicated to 
KYORITSU SHUPPAN, the edited by Society . of Polymer Science, Japan, an optical functional 
material, and p.41 4-435, for example. 

[0018]By the optical exposure of the same wavelength, the thermochromic material in which it 
can use for if it is the material which causes an irreversible change, for example, 
thermochromism is shown can also be used for the material of super resolution record film. 
Thermochromism is the phenomenon of light energy being changed into heat and changing 
between two isomers with heat. By using a stabilizing agent, the thermochromic material can 
make one state stability and can use it as super resolution record film. The above-mentioned 
shape change type material used as a recording material of an added-a postscript type optical 
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recording medium and a non-shape change type material can also be used. 
[0019]Since the influence of the intensity distribution (Gaussian distribution approximation) of 
incident light can weaken a little if the super resolution record film which consists of the above 
materials is irradiated with the light of the intensity of a recording level, an optical opening 
smaller than spot size (FWHM grade) is formed in a light spot center section. 
[0020]When forming the super resolution record film 3 in an opposite hand the light incidence 
side (substrate 1 side) to the recording layer 2 and performing super resolution record like 
drawing 1 . it is preferred to set up the thickness of the recording layer 2 appropriately and to 
make light fully penetrate. Namely, record is kept from taking place, without fully heating the 
recording layer 2 depending on incidence of primary light. It is preferred to set up for the 
transmitted light to attain even the reflection film 4 through this optical opening, for it to be 
reflected, for this catoptric light return to the recording layer 2, and for the recording layer 2 to 
fully be heated by that operation, and form [ the primary light which penetrated the recording 
layer 2 forms a minute optical opening in the super resolution record film 3, and ] a minute 
recording mark. 

[0021]Since super resolution record film is maintaining the state where the recording pattern 
was reflected if a minute optical opening is formed in super resolution record film by irradiating 
with the light of the intensity of a recording level once in the writing type optical recording 
medium of this invention, The contrast of both a recording layer and super resolution record film 
is piled up, and the optical contrast of a recording mark part and an unrecorded space part 
improves. Therefore, after performing super resolution record with the light of long wavelength 
and forming a minute recording mark, improvement in contrast is used and a minute recording 
mark can be reproduced with the light of short wavelength. 

[0022]ln this invention/while forming super resolution record film, the super-resolution- 
reproducing film (super resolution film for reproduction) which forms an optical opening smaller 
than spot size in a light spot center section may be provided by irradiating with the light of the 
intensity of a regeneration level. For example, a super-resolution-reproducing film is provided in 
the incidence side of an optical beam to a recording layer, and the optical recording medium of 
the structure which formed super resolution record film in the opposite hand can be considered 
the incidence side of an optical beam to a recording layer. 

[0023]As a material of a super-resolution-reproducing film, the semiconductor particulate 
dispersion film which distributed the semiconductor particulate in the matrix of dielectric 
materials, for example is used. 

[0024]In such an optical recording medium, since an optical opening large enough will be 
generated by the super-resolution-reproducing film if it irradiates with the light of a recording 
level, only super resolution record film acts at the time of record, and super resolution record as 
well as the case of drawing 1 can be realized. Since a minute optical opening is formed in a 
super-resolution-reproducing film at the time of reproduction, even if it uses the reproduction 
beam of the time of record, and an identical wavelength, the super resolution reproducing of the 
minute recording mark can be carried out. 

[0025]Since the transmissivity of super resolution record film is low at the time of reproduction, 
it is preferred to arrange super resolution record film to an opposite hand the light incidence side 
to a recording layer as mentioned above, but since the transmissivity of super resolution record 
film is not zero, Both super resolution record film and a super-resolution-reproducing film may 
be arranged to the light incidence side to a recording layer. When super resolution record film 
has been arranged to the light incidence side to a recording layer, it is not necessary to provide 
a reflection film. 
[0026] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
[Example 1] The composition of the writing type optical recording medium in this example is 
shown in drawing 3 . On the polycarbonate board 11, The recording layer 12 which consists of 
50-nm-thick phthalocyanine dye, the dielectric layer 13 which consists of 20-nm-thick Si0 2 , the 

super resolution record film 14 which consists of 100-nm-thick spirobenzopyran, and the 
reflection film 15 which consists of 100-nm-thick Au are formed one by one. 
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[0027]Track pitch 1 .6micrometer and a guide rail with a width of recording track of 0.8 
micrometer are beforehand formed in the polycarbonate board 11. The super resolution record 
film 14 which consists of the recording layer 12 which consists of phthalocyanine dye, and 
spirobenzopyran formed membranes with the spin coat. The reflection film 15 which consists of 
the dielectric layer 1 3 which consists of Si0 2 , and Au formed membranes by sputtering. 

[0028]Spirobenzopyran which is the material of the super resolution record film 14 has an 
absorption peak near 750 nm, and since absorption is broadcloth, it absorbs at least 780 nm of 
lights. 

[0029]The conventional writing type optical recording medium which has not formed the super 
resolution record film 13 for comparison was also produced. 

[0030]The above-mentioned optical recording medium was rotated by linear velocity 3.5 rri/s, the 
semiconductor laser was used as the light source, and the numerical aperture NA irradiated the 
recording layer with the light of the record power level with a wavelength of 780 nm through the 
lens of 0.55. Under the present circumstances, in bit length, 0.53micrometer [ bit ] /and physical 
mark length formed mark rows with a single frequency of 0.8 micrometer in the recording layer, 
changing record power. Next, it reproduced by the numerical aperture NA having irradiated the 
recording layer with the light of the reproduction power level with a same wavelength [ as the 
time of record ] of 780 nm through the lens of 0.55, and CNR was investigated. The relation 
between record power and CNR is shown in drawing 4 . 

[0031]If its attention is paid to record threshold power in drawing 4 t Example 1 will be shifted to 
the high power side compared with a comparative example. In the optical recording medium of 
Example 1, an optical opening is not formed in the super resolution record film 14 in the 
conditions that record power is low, but the transmissivity of the super resolution record film 14 
is still low. For this reason, a recording beam penetrates the super resolution record film 14, and 
it can hardly expect that the catoptric light further reflected with the reflection film 15 reaches 
the recording layer 1 2. Therefore, in the conditions that record power is low, heating of the 
recording layer 1 2 becomes insufficient and record is impossible. However, if record power 
becomes high, an optical opening smaller than spot size will be formed into the super resolution 
record film 14, a recording beam will reach the reflection film 15 through this optical opening, and 
it will be reflected with the reflection film 15, and will return to the recording layer 12. For this 
reason, heating of the recording layer 12 is fully performed and a minute recording mark is 
formed. In this way, super resolution record is attained. 

[0032]Example 1 is understood that a saturation CNR value is low compared with a comparative 
example. This is considered to be based on the following reasons. Since the reproduction beam 
with a wavelength of 780 nm is used, the result of drawing 4 has large FWHM of the beam spot. 
And according to the comparative example, the minute recording mark is formed only near the 
central part of the beam spot in Example 1 to the recording mark about FWHM of the beam spot 
being formed. Therefore, in the comparative example, it originates in that there is much reflected 
light quantity from a recording mark, and CNR is high rather than Example 1. 

[0033]Next, after recording like the above, changing a recording mark interval (ML), it reproduced 
with short wavelength laser with a wavelength of 410 nm, and CNR was investigated. The relation 
between a recording mark interval (ML) and CNR is shown in drawing 5 . 

[0034]In drawing 5 , it turns out that a recording mark interval (ML) is acquired for CNR in which 
the Example 1 is higher than a comparative example when long. This is considered to be based 
on the following reasons. Since the state where the super resolution record film 14 reflected the 
recording pattern in Example 1 is maintained, the contrast of both the recording layer 12 and the 
super resolution record film 14 is piled up, and the optical contrast of a recording mark part and 
an unrecorded space part is improving. On the other hand, when the wavelength of a 
reproduction beam is 410 nm, FWHM of laser spot is about 0.3 micrometer, and becomes 
comparable as the size of the recording mark of Example 1. Therefore, when it reproduces by the 
reproduction beam of short wavelength, the direction of good Example 1 of contrast is 
considered that CNR is high rather than the comparative example. 

[0035]It is as follows when the result of drawing 4 and drawing 5 is summarized. That is, since 
laser spot is large when it reproduces by the reproduction beam of long wavelength like drawing 
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4, the influence by the comparative example of a recording mark being quite larger than Example 
1 exceeds the influence by contrast being bad, and CNR in which the comparative example is 
higher than Example 1 is shown. On the contrary, since laser spot is small when it reproduces by 
the reproduction beam of short wavelength like drawing 5 , Since there is almost no influence by 
the difference in the size of a recording mark and the influence by the Example 1 of contrast 
being higher than a comparative example becomes remarkable, CNR in which the Example 1 is 
higher than a comparative example is shown. 

[0036]From drawing 5 t when a mark interval is packed, according to the comparative example, 
CNR high to the mark interval of about 0.15. micrometer is maintained in Example 1 to CNR 
falling rapidly with the mark interval below about 0.3 micrometer (spot-size grade of a 
reproduction beam). In the comparative example, since the recording mark is large, since the 
recording mark is small, this is reflecting that the influence of the thermal interference at the 
time of record and the intersymbol interference at the time of reproduction is small in Example 1 
to one with great influence of the thermal interference at the time of record, and the intersymbol 
interference at the time of reproduction. 

[0037]As mentioned above, in the optical recording medium which combined the added type 
recording layer of a postscript which is a fundamental gestalt of this invention, and super 
resolution record film, it was proved by carrying out super resolution record by long wavelength 
laser, and reproduction by short wavelength laser that the effect over densification was acquired. 

[0038][Example 2] This example describes the example which carries out single laser operation 
combining super resolution record film and a super-resolution-reproducing film. The composition 
of the writing type optical recording medium in this example is shown in drawing 6 . On the 
polycarbonate board 21, In a Si0 2 matrix, InP particles. The super-resolution-reproducing film 22 

which consists of a semiconductor particulate dispersion film with a thickness of 150 nm 
distributed, The laminated structure of Sb-Bi 2 Te 3 3% (the 1 st dielectric layer 23 that consists of 

70-nm-thick 80at%Zn-20at%SiO 2 , and 20-nm-thick germanium 2 Sb 2 Te 5 +10 nm in thickness). The 

spread type recording layer 24 which it has, the 2nd dielectric layer 25 that consists of 50-nm- 
thick 80at%Zn-20at%SiO 2 , the super resolution record film 26 which consists of 100-nm-thick 

diaryl ethene, and the reflection film 27 which consists of 50-nm-thick AIMo are formed one by 
one. 

[0039]The super resolution record film 26 which consists of diaryl ethene formed membranes 
with the spin coat, and formed other films by sputtering. 

[0040]The above-mentioned optical recording medium was rotated by linear velocity 3.5 m/s, 
and it evaluated by the numerical aperture NA irradiating a recording layer with record and a 
reproduction beam with a wavelength of 780 nm through the lens of 0.55. Proper record and 
reproduction power were found put from preliminary experiment, record power was set as 1 1 mW 
and reproduction power was set as 2 mW. Since an optical opening large enough is formed in the 
super-resolution-reproducing film 22 in which the light of the recording level was irradiated at 
the time of record, only the super resolution record film 26 acts at the time of record. A minute 
optical opening is formed in the super-resolution-reproducing film 22 in which the light of the 
regeneration level was irradiated at the time of reproduction. 

[0041]After recording changing a recording mark interval, as a result of performing reproduction 
and investigating CNR, the result equivalent to Example 1 of drawing 5 was obtained. That is, 
when record and reproduction are performed at 780 nm, it means that the high-density 
characteristic of drawing 5 was obtained at this example to the characteristic of drawing 5 
having been obtained when it reproduced at 410 nm by having recorded at 780 nm in Example 1. 
This is because a minute optical opening is formed in the super-resolution-reproducing film 22 at 
the time of reproduction. 

[0042]In this example, the super resolution record film 26 is arranged to the opposite hand the 
light incidence side to the recording layer 24. Since this has the super resolution record film 26 
in the state of low transmittance at the time of reproduction, it is for causing the loss of a 
reproduction beam, if it arranges to the light incidence side to the recording layer 24. However, 
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since transmissivity is not zero, the state where the transmissivity is low is also available for it, 
even if super resolution record film arranges both super resolution record film and a super- 
resolution-reproducing film to the light incidence side to the recording layer 24. When super 
resolution record film has been arranged to the light incidence side to the recording layer 24, it is 
not necessary to provide a reflection film. 

[0043]Although illustrated about the case where operating wavelength is 780 nm, in this example, 
operating wavelength in particular is not limited. The material in particular that constitutes the 
recording layer of a writing type optical recording medium from this invention is not limited, but 
can carry out super resolution record and super resolution reproducing using the various 
materials mentioned above. 

[0044][Example 3] This invention is applicable not only to the optical recording medium of one 
layer of one side type which has much more recording layer in one side like Examples 1 and 2 
but an one side bilayer type optical recording medium. The composition of the writing type 
optical recording medium in this example is shown in drawing 7 . The 1 st Records Department 32, 
the interlayer 33 who consists of 40-nm-thick UV curing resin, and the 2nd Records Department 
34 are formed on the polycarbonate board 31 with which track pitch 1 .48micrometer and a guide 
rail with a width of recording track of 0.74 micrometer were formed beforehand. 
[0045]The 1st Records Department 32, In a Si0 2 matrix, CdSe particles. The 1st super- 
resolution-reproducing film 321 that consists of a semiconductor particulate dispersion film with 
a thickness of 50 nm distributed, the 1 st dielectric layer 322 that consists of 50-nm-thick 80at% 
Zh-20at%SiO 2 , the 1st phase change type recording layer 323 that consists of 15-nm-thick 

TeOPd, It has the 2nd dielectric layer 324 that consists of 30-nm-thick 80at%Zn-20at%SiO 2 , and 

the structure which laminated the 1st super resolution record film 325 that consists of 50-nm- 
thick spirobenzopyran. 

[0046]The 2nd Records Department 34, In a Si0 2 matrix, CdSe particles. The 2nd super- 
resolution-reproducing film 341 that consists of a semiconductor particulate dispersion film with 
a thickness of 50 nm distributed, the 3rd dielectric layer 342 that consists of 50-nm-thick 80at% 
Zn-20at%SiO 2 , the 2nd phase change type recording layer 343 that consists of 40-nm-thick 

TeOPd, It has the structure which laminated the 4th dielectric layer 344 that consists of 30-nm- 
thick 80at%Zn-20at%SiO 2 , the 2nd super resolution record film 345 that consists of 50-nm-thick 

spirobenzopyran, and the reflection film 346 which consists of 50-nm-thick AIMo. 
[0047]Record and a reproduction beam are irradiated with the substrate 31 by the 1st Records 
Department 32 or 2nd Records Department 34 by changing through and a focusing position. 
[0048]The above-mentioned optical recording medium was rotated by linear velocity 3.5 m/s, 
and it evaluated by the numerical aperture NA irradiating a recording layer with record and a 
reproduction beam with a wavelength of 650 nm through the lens of 0.6. It was set as proper 
record and reproduction power from preliminary experiment. After recording changing a recording 
mark interval, as a result of performing reproduction and investigating CNR, the result equivalent 
to Examples 1 and 2 was obtained. 

[0049]The optical recording medium of this example is good also considering either as an only for 
[ reproduction ] type, or an erasable type, although the 1 st Records Department and 2nd 
Records Department have added-a postscript type composition. 
[0050] 

[Effect of the Invention]As explained in full detail above, in this invention, super resolution record 
film is formed in a writing type optical recording medium. 

Therefore, a recording mark smaller than light spot size is formed, and this recording mark can 
be reproduced by a high resolution. 

If the optical recording medium of a many times erasable type is irradiated once with the light of 
the intensity of the recording level which was not able to be applied as super resolution record 
film, the material which causes an irreversible change is applicable. Contrast can be improved 
from the conventional writing type optical recording medium by forming the super resolution 
record film which consists of such a material. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the basic constitution of the optical recording medium 
concerning this invention. 

[Drawing 2] The absorption-spectrum figure of typical super resolution record film. 
[Drawing 3] The sectional view showing the optical recording medium in Example 1 of this 
invention. 

[Drawing 4] The figure showing an example of the record reproduction operating characteristic of 
the optical recording medium of Example 1. 

[Drawing 5] The figure showing other examples of the record reproduction re-operating 
characteristic of the optical recording medium of Example 1. 

[Drawing 6] The sectional view of the optical recording medium in Example 2 of this invention. 
[Drawing 7] The sectional view of the optical recording medium in Example 3 of this invention. 
[Description of Notations] 

1 — Transparent substrate 

2 — Recording layer 

3 — Super resolution record film 

4 — Reflection film 

1 1 — Polycarbonate board 

12 — Recording layer 

13 — Dielectric layer 

14 — Super resolution record film 

15 — Reflection film 

21 — Polycarbonate board 

22 — Super-resolution-reproducing film 

23 — The 1 st dielectric layer 

24 — Recording layer 

25 — The 2nd dielectric layer 

26 — Super resolution record film 

27 — Reflection film 

31 — Polycarbonate board 

32 — The 1st Records Department 

321 — the — the super-resolution-reproducing film of one 

322 — The 1 st dielectric layer 

323 — The 1 st recording layer 

324 — The 2nd dielectric layer 

325 — the — the super resolution record film of one 

33 — Interlayer 
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34 — The 2nd Records Department 

341 — the — the super-resolution-reproducing film of two 

342 — The 3rd dielectric layer 

343 — The 2nd recording layer 

344 — The 4th dielectric layer 

345 — the — the super resolution record film of two 

346 — Reflection film 
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